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Abstract 
 Early foreign language education has been shown to have a positive effect on the 
performance of students on state-mandated standardized scores. This work gives an 
overview of the history of foreign language education, as well as a description of a 
specific program at an elementary school in North Texas. In order to analyze the effects 
of early foreign language immersion education on the performance of students enrolled in 
the program at Bedford Heights Elementary school, a statistical evaluation was 
performed using the STAAR scores of 3rd, 4th, and 5th grade students enrolled in both the 
foreign language immersion program and in the non-immersion classes. These findings 
support earlier research that students who are exposed to foreign language during early 
education score better on standardized tests than counterparts who are not given any 
foreign language exposure. 
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I. Introduction 
Foreign language education has been reevaluated many times over the course of 
the past century. Depending on the ideals of the educators at the time, new models have 
been introduced to teach language in the way the educators believed it best to learn it. 
Initially, the method of foreign language education focused on rote memorization. For 
every new variation in the teaching approach, a new program emerged that became the 
leading method until another program challenged it. Only recently have the programs 
shifted to emphasize teaching language in the way the brain is programmed to learn it. 
The focus of the latest model serves students by teaching the second language in the same 
way the first language has been learned. It also increases learning by starting the second 
language at a younger age, while the brain is still wired to acquire it naturally. 
With the shift in methods of teaching foreign language have come a variety of 
programs based on the same idea, but with different executions. Administrators and 
teachers alike have built programs meant to boost language acquisition by fully 
immersing the students in the second, or target, language. However, how often or how 
long the students are immersed differs among districts, and even among schools within a 
district. Regardless of the application, the benefits of language learning are numerous, 
and include greater development of overall cognitive ability, usually measured by scores 
on standardized exams. In the past decade, foreign language immersion programs have 
been utilized in order to provide students with language skills similar to native speakers
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These programs are a direct result of the past foreign language programs used in 
education, and are constantly modified so that natural language skills are developed. 
One of the first methods of teaching foreign languages was the grammar-
translation model. In the United States, it was known as the Prussian method, and was 
based on a book titled The Ciceronian or the Prussian Method of Teaching the Elements 
of the Latin Language written by B. Sears, an American classics teacher, and published in 
1845 (Richards and Rodgers 5). This method of foreign language education concentrated 
on learning the grammar rules and “translating sentences and texts into and out of the 
target language” (Richards and Rodgers 5). In this way, students learned a foreign 
language with reference to the primary language. Drawbacks to this method include very 
little speaking or listening to the foreign language as the native language is the medium 
of instruction. The basis of this method is “memorization of rules of grammar and 
frequent or repetitive practice” (Gurunathan and Geethanjali 112). In addition to the lack 
of conversation in the target language, there was a strict emphasis on accuracy, and led to 
memorization of phrases in the target language instead of a more natural language 
acquisition. While this was beneficial when translating texts out of classic languages, 
there was no proficiency, or the ability to organize unique prompts and respond to cues 
from others, in the language.  
The audiolingual method of language learning emerged in the 1950s. It gained 
prominence because of a fundamental shift in thinking; the United States “acknowledged 
the need for a more intensive effort to teach foreign languages in order to prevent 
Americans” from being left behind by other country’s technological advances (Richards 
and Rodgers 53). The underlying theory for the audiolingual method came from a view 
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known as structural linguistics, which included the tenet that “speech is language,” and 
focused on the idea that language is primarily oral. This model emphasized “mimicking 
and memorization of dialogues and repetitions of drills dominate in language learning” 
(Gurunathan and Geethanjali 112). It combined behaviorist psychology, which is based 
on language learning by interactions the learner has with her environment. If a child 
“imitates and practices sounds and patterns” with positive reinforcement from caregivers, 
then she will continue to practice speech until she can form correct language patterns 
(Lightbown and Spada 3). Eventually, however, it too fell short of expectations because 
students were “unable to transfer skills … to real communication outside of the 
classroom” (Richards and Rodgers 65). Although the teaching focused on speech, there 
was not a prioritization of creativity, and the students were still unable to form original 
sentences that would enable them to interact with their environment. 
New methods in foreign language education came about as a result of reform 
attempted by various scholars. One of these, Frenchman F. Gouin is the most well known 
because he “developed his approach to teaching a foreign language based on his 
observations of children’s use of language” (Richards and Rodgers 8). He was one of the 
first to incorporate how children learn language into learning a foreign language, and 
helped educators realize that there was a need for proficiency when speaking rather than 
an ability to translate the written words. There was a clear interest in learning the second 
language naturally; however, there was still an element of memorization in Gouin’s 
“series,” which presented new teachings in a context that made their meanings clear, like 
a series of actions learned in verb form (Richards and Rodgers 8).  
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The direct method, the most widely known of the natural methods, was preceded 
by a naturalistic approach, which took into account the ideas of Gouin and other 
reformers from the 19th century. This approach was led by advocates who attempted to 
“make second language learning more like first language learning” (Richards and 
Rodgers 11). The idea contrasted Gouin’s approach because the meaning of the words 
was conveyed through demonstration of the action rather than the grouping similarly 
translated words together. Instead of being given comparable words translated into the 
target language, “vocabulary is gained by showing and seeing concrete objects or visual 
aids first” (Gurunathan and Geethanjali 113). The efforts were spearheaded by F. Franke, 
who wrote that “a language could best be taught by using it actively in the classroom” 
(Richards and Rodgers 11). The direct method is the first method of its time to 
concentrate on an immersion in the target language, and to make speaking proficiency, 
rather than reading proficiency, a focus. 
Out of dissatisfaction with teaching models based on behaviorism, or how a 
student interacts with the environment, came Stephen Krashen’s monitor model in the 
early 1970s. He described it as consisting of five hypotheses: 1) the acquisition/learning 
hypothesis, 2) the monitor hypothesis, 3) the natural order hypothesis, 4) the 
comprehensible input hypothesis, and 5) the affective filter hypothesis (Lightbown and 
Spada 26). The process described by the monitor model established a difference between 
acquisition and learning, the former detailing unconscious attention and the second 
detailing conscious attention. Krashen distinguished between acquisition, or the “natural 
assimilation of language rules through using language for communication,” and learning, 
which refers to “formal study of the language rules” (Richards and Rodgers 22). Then, 
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the student uses the language she has acquired and monitors what she says, then 
modifying her speech with rules she has learned. The natural order hypothesis states that 
“language rules that are easiest to state are not necessarily the first to be acquired” 
(Lightbown and Spada 28). This emphasizes the need for the student to monitor her 
output; when she speaks, she will apply the basic learned rules to her output, thereby 
monitoring what she has acquired with what she has learned. The comprehensible input 
hypothesis describes how acquisition occurs by using a metaphorical i+1 equation, where 
‘i’ represents the level of the language already acquired and the 1 represents the language 
just beyond that level, showing that the student will acquire the language in steps, 
beginning with the most elemental input and increasing in complexity (Lightbown and 
Spada 28). Finally, the affective filter hypothesis acknowledges that some people will not 
acquire a language successfully, even when they are exposed to large amounts of 
comprehensible input (Lightbown and Spada 28). It states that anxiety or negative 
attitudes may affect what the student acquires because input may be filtered out based on 
the student’s willingness, or ability, to learn.  
Krashen’s monitor model has a great impact on the theory behind modern 
immersion programs, especially when considering the comprehensible input hypothesis. 
In order for a student to learn, she must be able to understand basic language, which can 
be explained with demonstrations. This mirrors how children learn their first language; 
however, it is continuously adapted into new methods of teaching. The basis for the 
current methodology allows students to use natural, innate advantages to acquire a second 
language, and has been improved to reflect the acquisition that takes place spontaneously. 
At this point, it is important to note that one of the goals in immersion is to focus on 
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vocabulary, rather than grammar, at younger ages. When a child is learning her first 
language, her caregivers will focus on the names of things rather than grammatically 
correct sentences. This is because “the insistence on the use of grammar through error 
correction at the early stage will cause high anxiety,” leading to Krashen’s affective filter 
hypothesis (Gurunathan and Geethanjali 113). When these ideas are implemented, you 
see the construction of each model. The next model is an iteration of Krashen’s model 
called the natural approach. The natural approach was developed by Tracy Terrell and 
Krashen working together to emphasize exposure to, or input from, a foreign language 
rather than practice of certain phrases (Richards and Rodgers 179). This differs from 
Krashen’s previous method because it asserts that there must be a large quantity of input 
for a student to learn the language, rather than accentuating the student’s practice of the 
target language. The natural approach was a method that focused on comprehension of 
the foreign language, rather than rote memorization of dialogue. This model is similar to 
other communicative language teaching models in that it was built on theories about 
language acquisition, rather than another tenet like grammar. 
The approach that began to set the foundation for the modern foreign language 
education is known as communicative language teaching. This new method arose due to 
changing attitudes about education in British linguistic circles brought on by Noam 
Chomsky and his proclamation that structural theories were “incapable of accounting for 
the creativity and uniqueness of individual sentences” (Richards and Rodgers 153). This 
shift in thinking had an effect on the idea of successful language learning; scholars now 
focused on the communicative proficiency, or how well a student was able to 
communicate in the second language, instead of structural mastery (Richards and 
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Rodgers 153). There is no set of prescriptive rules on how to base a communicative 
language teaching classroom, but the consensus is that the classroom must include 
situations where “at least two parties are involved in an interaction of some kind where 
one party has an intention and the other party reacts to the intention” (Richards and 
Rodgers 5). Due to this, there are a variety of Communicative Language Teaching 
methods that include syllabi with learning tasks broken down into units (Richards and 
Rodgers 154). The units sought to establish a basis for knowledge about communication; 
as in, the way the language was taught allowed the student to express and understand the 
communicative system of meanings of the foreign language (Richards and Rodgers 154). 
In this way, the student is able to increase communicative proficiency, or the ability to 
understand and respond to what is said in the foreign language. This new focus took the 
place of rote memorization of grammar and vocabulary. 
The other theories that attempt to explain how languages are learned are known as 
innatist and interactionist theories. In the innatist position popularized by Noam 
Chomsky, “children are biologically programmed for language,” and the learning of 
language is an inevitable development that occurs similarly to the way the child learns to 
walk (Lightbown and Spada 7). Chomsky believes that “all humans are born with a 
‘language acquisition device’ (LAD)” that already contains all grammatical rules of every 
language (Conteh-Morgan 191). This theory tries to explain why children are able to 
learn something as complicated as language and how they can master the structure of 
language at relatively the same time, regardless of the language or situation. It accounts 
for the difficulty in learning language as an adult as well; “once the critical period for 
language learning has passed, the acquisition device ‘turns off’” (Conteh-Morgan 191).  
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The behaviorist position mentioned previously conflicts with the innatist position 
because behaviorists “see language development as being influenced by responses to 
environmental stimuli,” whereas innatists believe language learning occurs regardless of 
environmental stimuli (Conteh-Morgan 192). Under behaviorist theory, a child cannot 
learn anything that she has not been exposed to in the environment, which directly 
contrasts Chomsky’s beliefs that children are born with the ability to speak, regardless of 
the stimuli that the child has been exposed to. 
Another theory gaining in prominence is the interactionist position, which is 
based on interactions with the environment. However, it focuses on the interactions with 
the human element of the environment, and how caretakers modify the “content of a 
child’s utterance … with a grammatically correct sentence” (Lightbown and Spada 14). 
Native, or more advanced speakers, communicate with language learners, and “then 
modify their language to accommodate the learners’ communicative proficiency and level 
of understanding (Conteh-Morgan 193). In this way, the child learns language by 
increasing their level of capability to form language. As more language is acquired due to 
input from native speakers, the learner can incorporate more advanced vocabulary and 
grammatical structures, increasing proficiency. 
When these methods and theories are applied to elementary schools, students 
acquire the target language in an approach that mirrors the way the first language is 
learned. When students learn a second language alongside their first, benefits for overall 
learning can be established. Studies have found that students immersed in foreign 
language programs in elementary school are more likely to score higher on state-
mandated exams than their non-immersion program counterparts. This thesis strives to 
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support existing research by gathering data from a specific elementary school which has 
implemented an elementary foreign language program. Bedford Heights Elementary, in 
the Hurst-Euless-Bedford school district in North Texas, established the program in 2001. 
The scores on state-mandated standardized tests of mathematics and reading will be 
compared between immersion and non-immersion students in order to answer the 
following research question: Do elementary students enrolled in the Spanish immersion 
program in Hurst-Euless-Bedford school district score better than or equal to the students 
enrolled in the non-immersion classes on state-mandated tests of mathematics and 
reading? This study hopes to encourage schools that have limited or discontinued foreign 
language programs to reintroduce these programs into their curricula, rather than 
eliminate the programs to focus more time on standardized test preparation. 
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II. History of Foreign Language Programs 
Foreign language immersion refers to programs where the student is immersed in 
the target foreign language for a portion of the school day. These programs may take 
many forms, but are usually separated into two categories according to the Center for 
Applied Linguistics, which “has been monitoring foreign language immersion programs 
over the years, compiling data and tracking their growth” (Lenker and Rhodes 1). The 
different categories of immersion programs discussed here are known as one-way 
programs, and can be either partial or total immersion. Partial immersion programs 
consist of programs where the students are taught in the target language for up to 50% of 
the school day, with immersion for the entirety of that time. Total immersion programs 
are programs where the students are immersed in the target language for the entirety of 
the lower elementary school years, with instruction in the native language increasing in 
the upper elementary school years. Something to note: one-way programs are designed 
for English-speaking students, as opposed to two-way programs, which “integrate 
balanced numbers of speakers from two different language communities, the majority 
language and a minority language spoken locally” (Christian 12). 
 One-way immersion programs focus on students attaining bilingualism. This 
bilingualism and biliteracy is achieved by having the students use the target language as a 
method for communication and understanding. The teachers in these programs explicitly 
use the target language for instruction, responding to questions in the target language 
even when the students use the native language to ask it. Eventually, the students respond 
11 
 
in the target language during instruction, but also during interactions with other students. 
This type of program consists of the total or partial immersion alluded to above. The 
target language is not viewed as a separate subject in immersion programs, but rather as 
the “vehicle for instruction” (Stewart 12). In the immersion programs, the students may 
be either totally or partially immersed, and the immersion may alternate different ways in 
different schools (i.e. English in the morning classes, Spanish in the afternoon classes, or 
English Monday, Wednesday, and Friday, while Spanish is taught Tuesday and 
Thursday); however, it is necessary for the instructors to implement strong language use 
policies in order to encourage the students to use the target language as a mode of 
communication, which also encourages practice and more rewarding pronunciation of the 
target language. 
 Other methods of foreign language education may not include immersion, but 
rather include teaching the target language as a separate subject. One of these programs is 
called Foreign Language in the Elementary School, or FLES, and consists of students 
attending one class periodically, usually “three to five times a week” (Stewart 13). The 
level of proficiency achieved in this type of program depends on both “the amount of 
instructional time allotted for the second language as well as the amount of use of the 
second language during class by both the student and teacher” (Stewart 13). If there are 
not strict language use policies in this type of instruction, the students may not reach 
proficiency or near-native pronunciation. Proficiency can be defined as a high level of 
competency in a certain skill, in this case language, and refers to the ability of the student 
to generate original ideas in the target language, as well as the ability to respond to 
statements made in the target language. If very little time is devoted to the second 
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language, then the student will not have enough experience to reach expertise in the 
target language. In addition to that, if the student does not practice the language outside 
of the classroom, or continues to use the native language inside of the classroom, then 
they will not have the experience needed for proficiency. 
 The final method of foreign language instruction expounded on here is known as 
the Foreign Language Exploratory, or FLEX, program, and consists of the study of 
language in a broader sense (Stewart 13). Multiple languages may be explored, and the 
students receive foreign language instruction less than twice a week. The benefits of this 
program include more native like pronunciation achieved during later foreign language 
instruction compared to students who never received any type of foreign language 
education. The reason for this is to introduce the language during the critical period, so 
that the student is primed for later language learning. The drawbacks of this method 
include the fact that the students are not immersed in the language, and do not practice 
the language in a communicative sense, but rather in the sense of songs or games. They 
learn basic skills like counting, and how to ask basic questions, but nothing about 
forming original ideas or responding to prompts. 
One of the reasons schools began incorporating foreign language immersion 
programs was to promote heritage languages, like French in Louisiana, or to promote 
proficiency in languages that were spoken dominantly in the region (Lenker and Rhodes 
3). The foreign language immersion programs that arose from these initiatives are 
referred to as one-way immersion programs, and are designed for English-speaking 
students (Lenker and Rhodes 1). The goal of these programs is to “use the second 
language as a vehicle for communication and instruction” in all or at least half of the 
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subject classes (Stewart 12). The children are taught all, or at least half, of their core 
subjects in the second language, programs called total immersion and partial immersion 
respectively. They are expected to converse completely in the second language within the 
class room as well. Among these foreign immersion programs, Spanish is the most 
commonly taught language. 
The modern immersion program emerged in Canada, in a province of Quebec in 
the 1960s. Parents wanted their children to be able to communicate and work in French, 
the majority language of the province. The students received all-French instruction in 
kindergarten and grade 1, and English literacy skills were not introduced until grade 2. 
By grade 6, the students received equal amounts of English and French instruction 
(Turnbull 11). The foreign language immersion programs gained traction in North 
America because “educators believed in the potential of the immersion approach to move 
students further towards bilingualism and biliteracy” (Fortune 2). The immersion 
programs serve to establish more native-like pronunciation in students, although it is 
difficult to achieve full bilingualism in non-native speakers. In the most successful 
programs, “students are socialized to adopt the new language for all classroom 
communication and subject learning” (Fortune 2). The students become accustomed to 
speaking in the new language throughout the school day, using it for communication in 
school work and with their peers in play. 
In order to establish a successful program where the students use the language as 
a medium of communication, strong language use guidelines must be set by the educator 
and enforced consistently. For these language guidelines to be consistent and at the level 
expected by the program outlines, the teachers who teach these classes must be “bilingual 
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or nearly bilingual and certified to teach the core subjects” (Stewart 12). The language 
guidelines must set language and content objectives for curriculum units, incorporate 
form-focused instruction, provide opportunities for oral and written production, and 
enforce rules for use of the language. The purpose of these guidelines is to establish the 
classroom as a boundary for the native language, where the foreign language is the only 
medium for communication. This fosters the immersion environment, and allows the 
student to begin thinking in the second language as opposed to translating from the native 
language. This technique teaches the second language in the same manner as the first, 
which allows the students to develop more native like pronunciation and sentence 
patterns. 
During the scope of research, it has been found that students who receive second 
language instruction early in their education are more likely to excel in several areas 
including literacy, language, and cognitive skill development, and that these benefits 
occur regardless of the economic or sociocultural status of the students, as stated earlier 
when evaluating the results of Stewart’s study. Even with these benefits supported by 
research, foreign language programs still face challenges from parents, school 
administration, and the government. 
When language learning occurs before the onset of adolescence, children develop 
more natural pronunciation, and can sound more like native speakers. The idea that seeks 
to explain this is known as the critical period hypothesis, which states that “there is a 
limited developmental period during which it is possible to acquire a language … to 
normal or nativelike levels. Once this window of opportunity is passed, the ability to 
learn language declines” (Birdsong 1). This happens because “younger children are more 
15	
	
receptive to language learning” because the areas of the brain that are wired for language 
learning are still active, whereas in older students the areas of the brain no longer have 
the natural efficiency for language (Stewart 12). Learning a second language helps 
students with their primary language as well; native English speakers immersion in 
foreign language programs, who scored “relatively high levels of second-language 
proficiency” also scored higher levels on measurements of English language skills and 
metalinguistic awareness, or “the ability to think about how various parts of a language 
function” (Fortune 3). 
Cognitive abilities of students immersed in foreign language have been measured 
as well, especially in the context of test scores. When a student is immersed in a foreign 
language, she is positively influenced in subjects besides the language. This is reflected 
by higher achievement scores, similar to the scores on the state-mandated standardized 
tests administered in public schools and analyzed later in this study. Outside of tests, 
students who have studied a second language “are more creative and better problem 
solvers than students who do not study a second language” (Stewart 13). Tara Fortune, a 
leading researcher in the field of foreign language immersion, states: 
Fully proficient bilinguals outperform monolinguals 
in the areas of divergent thinking, pattern recognition, and 
problem solving. Bilingual children develop the ability to 
solve problems that contain conflicting or misleading cues 
at an earlier age, and they can decipher them more quickly 
than monolinguals. When so doing, they demonstrate an 
advantage with selective attention and greater executive or 
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inhibitory control. Fully proficient bilingual children have 
also been found to exhibit enhanced sensitivity to verbal 
and non-verbal cues and to show greater attention to their 
listeners’ needs relative to monolingual children. Further, 
bilingual students display greater facility in learning 
additional languages when compared with monolinguals 
(4). 
Dual language programs, which are a type of immersion program that places both 
native and non-native speakers of the target language in the same classroom, are 
beneficial not only because they expand cognitive abilities, but also because they “allow 
children to participate in two social worlds and become more attuned to subtleties of 
communicative interactions” (Stewart 14). Not only do they learn the foreign language, 
but they are also exposed to the culture of that language through native speakers. 
Learning two languages allows children to learn two different methods of 
communication, not only because they are two distinct languages, but because they come 
with two distinct cultures and ideologies. Students in foreign language programs show 
“improved attitudes towards cultural and linguistic diversity,” and will be more tolerant 
to those whose background is not the same as their own (Stewart 13). 
Foreign language immersion education benefits the students later in life when 
they are expected to participate in a global economy, where high-level, high-paying 
employment will require competence in more than one language (Fortune 4). 
Implementing a foreign language immersion program can enable students from all 
backgrounds to participate in various sectors and cultures in the working world, which is 
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a marketable skill and can give immersion students an advantage over students who did 
not receive this type of education. In addition to that, the fact that students who were 
introduced to foreign language early may be uniquely suited to learn further languages 
beyond the second language is a marketable skill in itself, and comes about as a result of 
early foreign language education (Fortune 4). 
This becomes especially important when it is noted that the ability to learn a 
language is not dependent on the socioeconomic status of the students, and implementing 
a foreign language program could help students with less access to successful school 
systems score higher on standardized tests, which form the basis for most admissions 
processes. In a study carried out in a school system with a foreign language immersion 
program in Kansas City, Missouri, where “40% of students receive free or reduced lunch 
and 60% of students are minority students … nearly all [Kansas City] students surpassed 
[a separate group of] students in a comparative school setting where second language was 
not studied” (Stewart 15). Based on this data, it is important to implement immersion 
programs in lower income school districts in order to expand the opportunities for those 
students. 
However, even with the evidence supporting the benefits of language 
immersion at young ages, the programs face many challenges. The first challenge 
arises from government and school administration. Often, “teachers face pressure 
to increase math and reading scores,” or subjects that are tested by the state 
(Stewart 11). If these scores are not reached, the school may face interventions or 
loss of funding. Furthermore, the teacher may be penalized by the school district 
administration. As a result, the school may “allocate more time on curricula 
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involving subjects tested by state-mandated exams by cutting education time 
spent on other subjects,” including foreign language (Stewart 11). In addition, 
school administrations often have a difficult time locating appropriately trained 
school teachers. It is necessary for the teachers hired to “demonstrate advanced 
levels of oral and written proficiency in the chosen language,” and then once they 
are given a class, to find “appropriate curriculum, materials, and resources that 
meet local district and state standards” (Fortune 5). If a teacher or school cannot 
locate the materials in the chosen language, they are forced to translate the 
materials for use in the immersion class, which may lead to overloaded schedules 
and subsequent exhaustion. If this occurs, the constant search for new immersion 
teachers to take the place of those that have become overwhelmed may be another 
challenge faced by the administration, not to mention an ominous foreboding for 
possible teachers. 
According to a former coordinator, Bettye Edgington, another issue is 
brought up by parents, who may doubt that their child is receiving sufficient 
education in their native language (Edgington). Some studies have shown 
“evidence of a temporary lag in specific English language skills such as spelling, 
capitalization, punctuation, word knowledge, and word discrimination,” which 
may dissuade parents from placing their child in the programs (Fortune 1). 
Subsequently, “outcome-oriented research reveals that immersion students … 
don’t quite achieve native-like levels of speaking and writing skills,” especially 
when those students begin the program as native English speakers (Fortune 6). 
For some parents, the risk that their child will be behind in their native language 
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learning, while never truly achieving native-like ability in the second language, is 
too great. In this respect, it is important to show that foreign language learning has 
effects on overall learning. 
Finally, educators may struggle to “identify and implement policies and 
practices for learners who have language, literacy, and learning difficulties” 
(Fortune 5). Most specialists, like speech pathologists, at public schools are not 
bilingual, and are not able to assist a struggling foreign language learner in 
anything other than the native language. If the appropriate assistance is not 
received, the student may fall behind in the classroom, which may cause her to 
leave the program altogether in order to understand the lessons being taught. 
Additionally, if the student falls behind in the lessons, especially in literacy in the 
native language, it may impact him later on in his education. Without the 
necessary resources for intervention for the struggling student, foreign language 
education may have far reaching effects for students who are not recognized as 
struggling early on. 
Bilingual individuals who are proficient in a second language can 
influence “global awareness, national security, and economic competitiveness” 
(Lenker and Rhodes 6). However, in order to nurture those individuals, it is 
necessary to “increase the availability and quality of long-term foreign language 
programs … that aim at developing high levels of proficiency” (Lenker and 
Rhodes 6). The 2006 National Security Language Initiative, sponsored by the 
U.S. department of State, outlined the requirements needed to reach goals such as 
“successful state- and district-wide immersion activities, well sequenced 
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programs that span from pre-Kindergarten through the college years, and 
[establishing training] for highly qualified teachers” (Lenker and Rhodes 6). In 
the interest of furthering achievement in these goals, and in response to the 
initiative, legislation that highlights the need for foreign language education in 
addition to core subjects such as math, reading, and science has been passed. 
In addition to passing legislation requiring foreign language to be treated 
as a core subject, it is necessary to inspire administrators in individual districts to 
establish foreign language programs. To allow for these programs to flourish, 
ample support must be offered. If the foreign language program is mandated for 
the schools, instead of extended as a program that will contribute to the 
accomplishments of the school, educators will be pressured unnecessarily. Instead 
of taking away federal funding for public schools if the school does not meet the 
requirements, schools should be incentivized with rewards for successful 
implementation of the programs.  
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III. Spanish Immersion at Bedford Heights Elementary 
The program at Bedford Heights Elementary school, the first program in the 
Hurst-Euless-Bedford Independent School District [HEBISD], was based on the program 
found in Alamo Heights Independent School District [AHISD] that started its first year in 
1998. AHISD is a relatively small district in San Antonio, Texas, with only two 
elementary schools: Cambridge Elementary and Woodridge Elementary (AHISD web). 
The program continues through the one middle school and one high school in the district. 
The focus here is on the program in the elementary schools, and consists of immersion in 
Spanish throughout the day, with gradually increasing segments in English instruction in 
the later years. In the first and second grade, the students are “fully immersed in the 
Spanish language for all instruction,” and “instruction in English in the area of ELA 
[English Language Arts] is introduced in grades three, four, and five” (AHISD 1). The 
time devoted to ELA instruction differs at the third-grade level versus the fourth and fifth 
grade level; in third grade, 30-45 minutes of class time is reserved for English instruction, 
while that time increases to 45-60 minutes in fourth and fifth grade (AHISD 1). 
Features of the program include “teaching strategies for language and content, and 
separation of languages by teachers and students,” which aim to both teach the students 
the material required for a public school in Texas, while also promoting bilingualism in 
the students (AHISD 1). Unique to the program, however, is the duration of the program 
and the family and community involvement (AHISD 1). In the middle school, Alamo 
Heights Junior School, science, social studies, and literature, as well as a Spanish 
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grammar class, continue to be taught in Spanish (AHISD). Additionally, parents are 
expected to “sign a commitment form to ensure their cooperation and the students’ 
involvement through the fifth-grade year” (AHISD 9). This form includes the stipulation 
that the parent must “agree to read in English every night at home to establish the 
foundation for English reading and writing skills” (AHISD 9). Along with requiring the 
parents of the students to sign a commitment form, the students must turn in an 
application to enroll in the program. A stipulation of this application is that they must be 
a kindergarten student at Howard Early Childhood Center, and are only “offered the 
opportunity to enroll in the Spanish Immersion [SI] program their first-grade year” 
(AHISD 3). Since there are limited spots available, a lottery system is in place to cap the 
number of interested students, and siblings of currently enrolled SI students are the first 
students to be accepted to the program (AHISD 3). One thing to note about AHISD is 
that it is located in an area of high socioeconomic status, with only 20.6% of their 
students considered economically disadvantaged (AHISD). Furthermore, 54.2% of their 
students are White, with another 40.3% designated Hispanic. Only 4% of the students are 
African American, Asian/Pacific Islander, and Native American. This split in ethnicities 
greatly encourages the success of the SI program. 
The SI program in HEBISD began because the superintendent at the time, Dr. 
Gene Buinger decided he wanted to add a language program to the district (Edgington). 
He, along with various administrators, traveled to San Antonio in order to gather 
information about the burgeoning Alamo Heights program so that they could construct a 
program in HEBISD based on the one in AHISD. In 2000, the first class of SI students 
began first grade. It was made up of students who were volunteered into the program by 
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their parents, mostly native English speakers, with a few students of Hispanic heritage 
(Spanish speaking parents or grandparents). In the next two years, a second program at 
another elementary school in the district was started, but it soon folded due to the absence 
of a coordinator for that specific program, along with the difficulties of building a 
successful program without training for the teachers. Neither program in HEBISD 
instructed the bilingual teachers on how to run an Immersion classroom, nor provided 
them with materials or direction (Edgington). Bettye Edgington, who was the LOTE 
Coordinator [Languages Other Than English], was given the Spanish Immersion Program 
in addition to her other duties. She found that there was no immersion training for the 
teachers, and contacted Dr. Tara Fortune, who then audited the program and determined 
that it was not an immersion program (Edgington). She held a staff development 
workshop to explain the requirements of an immersion program, and recommended that 
the immersion teachers all be required to attend five-day immersion 101 training at the 
Center for Advanced Research in Language Acquisition, or CARLA, at the University of 
Minnesota (Edgington). She returned in the following years to monitor the program and 
instruct the teachers on how to conduct an immersion classroom, specifically, having the 
teachers write up a language use policy, which outlines the obligation of the students, 
teachers, and any visitors to speak only in Spanish when entering the boundaries of the 
classroom. 
Now, the program describes itself as an “educational model designed to provide 
students with fluency and literacy (speaking, reading, and writing) in two languages … 
while [the students’] brains are still in their peak language-learning years” (HEBISD). 
The program setting differs from the program at Alamo Heights ISD for various reasons, 
24	
	
the most obvious of which has to do with the demographics, as well as the socioeconomic 
status, of the students. Of all students in HEBISD, 52.2% are economically 
disadvantaged, more than 30% higher than AHISD (TEA). As far as the ethnicities of the 
students, 40.6% are white, with only 29.2% Hispanic, and 6.6% African American 
(TEA). 9.4% of students are designated Native American, Asian, and Pacific Islander 
(TEA). How the classes are divided into Spanish and English segments also differs. The 
students are fully immersed in Spanish throughout the day, with English instruction 
limited to during story time in the library, Physical Education, and Fine Arts (Viridian 
web). Students do not receive instruction in English Language Arts until the second 
semester of second grade, and much like the program at AHISD, the amount of time 
allocated for ELA instruction is increased through the following years to sixth grade 
(Viridian). Another difference from the AHISD program pertains to the size of the 
schools. In HEBISD, the Spanish Immersion program is now offered at three (Bedford 
Heights, Meadow Creek, and Viridian) of the twenty (compared to the two in AHISD) 
elementary schools, with two classes of Spanish Immersion at two of the schools. Two of 
the districts five junior highs continue the program, with seventh graders taking social 
studies immersed in Spanish, and taking an intermediate Spanish class (HEBISD web). In 
eighth grade, the students continue intermediate Spanish in a specialized class called 
Cultural and Linguistic Studies, with ninth grade students beginning to earn Advanced 
Placement credit, with the option to test out of college Spanish classes in 10th grade 
where the Spanish Immersion students are combined with older students who took the 
traditional language route, starting in seventh grade (Edgington). Finally, the lottery 
system in HEBISD is distinct from AHISD. Parents must fill out a form to enroll their 
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students, who must have already been enrolled in kindergarten at one of the three 
elementary schools to offer SI. They may also choose to apply to the lottery at all three 
campuses if they do not already attend one of the schools. The students are then screened 
by their kindergarten teachers. The teachers are given a list, and asked to give feedback 
on students who have serious language delays and a severe inability to focus on tasks. 
From there, students are ranked for the lottery. The first students to be enrolled in the 
program are home campus siblings enrolled in the same SI program, which means the 
student has both attended kindergarten at the school where they are applying to the 
lottery, and is the younger sibling of a student already enrolled in the program. Then, 
students with siblings enrolled in the program who have not attended the school with the 
program are picked. After, home campus students, transfer students from within the 
district, and transfer students from outside of the district fill the remaining spots, in that 
order. For reference, the student selection paperwork and criteria have been included in 
Appendix A. 
Teacher selection for the Spanish Immersion program is similar to teacher 
selection for all other job positions; in order to be considered for the position, the teacher 
must fill out an application online for the subsequent school year through the human 
resources site of HEBISD. Like teachers in the non-immersion classes, bilingual teachers 
must have obtained a Bachelor’s Degree, and be certified with a valid Texas teaching 
certificate for area of assignment EC-4 Generalist, EC-6 Generalist, or 4-8 Generalist 
(HEBISD web). The difference in SI teachers and non-immersion teachers is that 
teachers applying for the SI positions must also be certified as Bilingual/English as a 
Second Language [ESL] (HEBISD web). Identical to non-immersion teachers, SI 
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teachers also “provide students with appropriate learning activities and experiences 
designed to help them fill their potential for intellectual, emotional, physical, and social 
growth … [enabling] students to develop competencies and skills to function successfully 
in society” (HEBISD). Bilingual teachers must also undergo teacher training through 
CARLA, as mentioned previously. 
The Immersion 101 program through the CARLA institute is “designed for 
preservice and novice K-12 immersion teachers, administrators, district personnel or 
policy-makers, and specialist teachers in immersion schools” (CARLA). There are 
separate programs for the administrators and teachers, with the programs being three and 
five days long, respectively. The first two days, during which the administrators and 
teachers remain in the same group, “focus on the issues of interest to new immersion 
teachers and administrators with discussion groups by program role and Immersion 101 
Instructional Team responsibilities” (CARLA). For the last day in the administrator 
training, the two position groups are split back up, with the administrators “spending their 
final day with a veteran immersion principal, addressing specific leadership competencies 
needed to develop, implement, and operate a strong language immersion program” 
(CARLA). For days three through five of the teacher training, “teacher participants will 
have extended time to plan for curricular and instructional innovation in their own 
settings” (CARLA). Through these last few days, teachers will learn how to plan for 
challenges encountered in their specific school setting, which can be divided based on 
program model, language of instruction, and grade level (CARLA). Goals of the CARLA 
institute training include clarifying the goals and principles that define immersion and 
dual language education, which has previously been determined as distinct, referencing 
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research on immersion and dual language education benefits such as academic 
achievement, cognitive growth, and second language and literacy development, and 
identifying characteristics of various program models in order to implement practices of 
highly effective immersion and dual language programs (CARLA). Finally, the CARLA 
institute training session instructs teachers on how to “design activity structures and make 
use of instructional techniques that promote sustained student-to-student interaction and 
language use,” while taking advantage of the 7-category observational checklist that 
“describes best practice in immersion and dual language classroom instruction” and the 
“’ABC +3’ approach to lesson planning that helps educators integrate subject matter, 
language, and culture learning” (CARLA). 
The immersion program at HEBISD has evolved into a structured program with 
strict guidelines over the past seventeen years due to better availability of materials, 
better screening of students and teachers, and better training that allows the teachers and 
administrators to encourage students to use the Spanish language as a vehicle for 
communication in the immersion classes. With all of these policies that have developed 
the program into what it is today, it is to be expected that the students are offered all of 
the opportunities their non-immersion counterparts receive, with the added advantage of 
bilingualism at the end of their elementary school years.  
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IV. Statistical Analysis Results and Discussion 
The purpose of this study is to show whether enrolling students in foreign 
language immersion education significantly affects the students’ scores on state-
mandated standardized reading and mathematics tests in comparison to the scores of non-
immersion counterparts. The data were first organized into a Microsoft Office Excel 
document by student grade level and whether the student was in the immersion group. 
For the complete list of scores, refer to Appendix D. Both Reading and Mathematics 
scores for each student on the State of Texas Assessments of Academic Readiness 
evaluation [STAAR] were analyzed using the R program, which is an open source 
programming language and software environment for statistical computing and graphics 
supported by the R Foundation for Statistical Computing, on Windows. The Excel file 
was imported into R using the XLConnect package. For complete code and calculations, 
as well as coding notes, refer to Appendix B. 
Analysis of the data began by determining the mean and standard deviation of 
each group and each condition. Any student missing a score was excluded from the 
analysis, and students with multiple scores were included by averaging the listed scores. 
The scores from each test (Reading and Math) were treated as separate data and as such 
were analyzed separately. The scores used in the statistical analysis were the percentage 
of correct problems. To begin, Table 1 reflects the means and standard deviations of all 
students combined, disregarding immersion and non-immersion, for each grade level will 
be shown.
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Table 1 
Mean and Standard Deviation of Scores by Grade Level for Reading and Mathematics 
 3rd Grade 4th Grade 5th Grade 
Reading 72.42 (21.36) 77.43 (13.96) 78.32 (14.92) 
Mathematics 76.30 (19.84) 73.57 (15.83) 73.80 (15.03) 
 
Table 2 shows the mean and standard deviation of all students, organized by 
immersion or non-immersion instead of by grade level. It is important to note that the 
calculations for these two tables do not take into account the students’ grade level, but 
instead show the difference in means and standard deviations among all of the immersion 
students versus all of the non-immersion students. 
Table 2 
Mean and Standard Deviation of Scores by Immersion and Non-immersion for Reading 
and Mathematics 
 Immersion Non-immersion 
Reading 83.95 (11.40) 72.64 (18.18) 
Mathematics 80.27 (14.25) 72.31 (17.72) 
 
Now, tables showing the means and standard deviations of students will be 
organized into immersion or non-immersion by grade level for both Reading and Math. 
Table 3 consists of the scores from the Reading test. These statistics aid in determining 
whether or not there is a difference between the immersion and non-immersion students 
on the standardized exams per grade level. 
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Table 3 
Mean and Standard Deviation of Scores by Grade Level and Immersion or Non-
immersion for Reading 
 
 
 
Spanish Immersion 
Students 
Non-Immersion Students 
3rd Grade Reading 85.35 (13.65) 67.25 (21.74) 
4th Grade Reading 82.91 (10.12) 74.60 (14.85) 
5th Grade Reading 83.94 (10.01) 76.89 (15.66) 
 
The final Table 4 shows the means and standard deviations of students organized 
into immersion or non-immersion by grade level for the Mathematics test. 
Table 4 
Mean and Standard Deviation of Scores by Grade Level and Immersion or Non-
immersion for Mathematics 
 Spanish Immersion 
Students 
Non-Immersion Students 
3rd Grade Mathematics 82.76 (14.74) 73.79 (21.05) 
4th Grade Mathematics 77.93 (15.30) 71.30 (15.71) 
5th Grade Mathematics 81.76 (9.08) 71.78 (15.61) 
 
In this analysis, the two independent variables being tested for each standardized 
test were student grade level and whether the student was immersed in Spanish or not, 
and the dependent variables were the scores on each test. In order to determine if the 
students who are placed in the Spanish Immersion classes do worse than, as well as, or 
better than, the non-immersion students, the scores were organized and run through 
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inferential tests, including two factorial analysis of variance [ANOVAs]. The effects 
measured included the effect of grade level on scores, the effect of foreign language 
immersion on scores, and the effect of grade level by immersion on scores. In other 
words, the ANOVA tests sought to discover if any differences that arose were due to the 
grade levels of the students, whether or not the students were immersed in Spanish, or if 
the effect was dependent on how long the student had been immersed in Spanish by 
combining the grade level and whether or not the students were immersed. The factorial 
ANOVA then tested to see which effect was the strongest indicator of differences in the 
scores. 
The inferential test factorial ANOVA was run twice, once to analyze Reading 
scores and then a second time to analyze Mathematics scores. On the Reading test, grade 
level was shown to have a significant effect on the percentage of correct answers, 
F(1,334) = 7.229, p < 0.008. Whether students were immersed in Spanish or not was 
shown to have a significant effect on the percentage of correct answers as well, F(1,334) 
= 35.525, p < 0.001. Finally, immersion dependent on the grade level showed a 
significant effect, F(1,334) = 4.854, p < 0.03. On the Mathematics test, only whether 
students were immersed in Spanish or not was shown to have a significant effect on the 
percentage of correct answers, F(1,332) = 14.893, p < 0.001. This means that students’ 
grade level and immersion dependent on grade level did not have a significant effect on 
the Mathematics test. 
If the interaction was found to be significant with the ANOVA, or if the ANOVA 
found that differences between the two groups exist, then post-hoc tests using Tukey’s 
honest significant [HSD] were utilized to determine where the differences exist. Since the 
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factorial ANOVA found that differences exist, a number of post-hoc Tukey’s honest 
significant difference (Tukey’s HSD) tests were run in order to determine where the 
differences arose. Tukey’s HSD calculates the distance between groups by subtracting the 
mean of the second level from the mean of the first, then gives a p value that determines 
if the distance between the two variables is significant. 
Tukey’s HSD found that there was a significant difference between the scores of 
Spanish Immersion students versus non-immersion students on the Reading test, p < 
0.001, and that there was a significant difference between the scores of Spanish 
Immersion students versus non-immersion students on the Mathematics test, p < 0.001. 
The grade levels of the students disregarding whether they were placed in immersion or 
not was found to be significant only between fifth grade students and third grade students 
on the Reading test, p = 0.043, and none were found to be significant on the Mathematics 
test. 
An analysis of the simple effects of immersion on the test scores for each grade 
level were found to be significant for the Reading test at the 3rd grade level, with p < 
0.0001, and at the 4th grade level, with p < 0.001, but not significant for the Reading test 
at the 5th grade level (p = 0.082). An analysis of the simple effects of immersion on the 
test scores for each grade level were found to be significant for the Mathematics test at all 
grade levels, with p = 0.027 for the 3rd grade level, p = 0.021 for the 4th grade level, and p 
= 0.013 at the 5th grade level.  
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V. Conclusion 
The STAAR test, which is the state-mandated test administered to public schools 
by Texas, tests students in a number of subjects every year from third through eighth 
grade. For the purpose of this study, only the Reading and Mathematics tests were 
evaluated, since those are the only two tests that are administered every year. The 
purpose of this study is to determine if the students enrolled in the Spanish Immersion 
program at Bedford Heights Elementary scored equal to, worse than, or better than the 
students not enrolled in the program. 
The STAAR tests for specific areas of readiness at each grade level. For the third-
grade Mathematics test, students are tested in four categories: numerical representations 
and relationships, computations and algebraic representations, geometry and 
measurement, and data analysis and personal financial literacy (Texas Education 
Agency). There is a total of thirty-two questions, with twenty-nine multiple choice 
questions and three griddable questions, which means the students must bubble in the 
correct number answer (Texas Education Agency). The fourth-grade and fifth-grade 
Mathematics tests evaluate students in the same four areas, but have thirty-four and 
thirty-six total questions, respectively (Texas Education Agency). 
The Reading STAAR test evaluates students in three categories in third, fourth, 
and fifth grade: understanding across genres, understanding/analysis of literary texts, and 
understanding/analysis of informational texts (Texas Education Agency). The third-grade
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test has thirty-four questions, the fourth-grade test has thirty-six, and the fifth-grade test 
has thirty-eight questions (Texas Education Agency). 
The statistical analysis of these scores showed that there was a significant 
difference in the simple effects of immersion versus the non-immersion classes in all 
grade levels on the Mathematics test, and in in fourth and fifth grade levels on the 
Reading test. Therefore, this study shows that students who are exposed to foreign 
language during early education, specifically Spanish during the first through fifth grade 
levels, do indeed score better than the non-immersion counterparts on state-mandated 
standardized tests. On the Reading test, there is some interaction between grade level and 
score, and between grade level and immersion, but the greatest significant difference 
depended on the immersion of the student. On the Mathematics test, grade level did not 
interact significantly at all, and the significant difference in the scores arose due to the 
immersion of the student. These findings support earlier research that students who are 
exposed to foreign language during early education score better on standardized tests than 
counterparts who are not given some foreign language exposure. 
There have been an abundance of studies comparing students enrolled in 
immersion programs and their counterparts, who are enrolled in programs where they 
receive no second language instruction. Previously mentioned papers include the studies 
performed by Turnbull, Stewart, and Fortune. Studies that have not been mentioned but 
that also show these results are the papers by Taylor-Ward and Lenker. A study that was 
carried out in Ontario over 1998 through 1999 investigated French immersion students’ 
performance on tests of English reading and writing and mathematics and compared the 
immersion and non-immersion students in grades three and six (Turnbull 9). The study 
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found that immersion students at the third-grade level who received some instruction in 
English language arts performed as well as students in the regular program, and that 
immersion students’ literacy test scores at the sixth-grade level were notably better than 
their peers’ in English programs (Turnbull 23). In addition, at both grades three and six, 
“the immersion students’ mathematics test scores were almost identical to those of their 
peers in the English program, even though they had taken mathematics in French from, in 
most cases, grades one through three” (Turnbull 23). This study is also important because 
it evaluated French immersion programs that varied in intensity along with comparing the 
French students to the regular English students. In doing this, they were able to describe a 
phenomena known as the ‘lag’ hypothesis, which acknowledges that “students in the 
most intensive French immersion programs did indeed pay a price initially in terms of 
weaker English language literacy skills,” but that “this developmental ‘lag’ was short 
lived … once students had been exposed to formal instruction in English … [and was] 
largely undone by even relatively small amounts of instructional time in English, even 
when not introduced until Grade three” (Turnbull 23). 
At the University of Liège in Belgium, a study evaluating nonverbal intelligence, 
verbal intelligence, and English lexical development was conducted on 106 French-
speaking eight-year-old children drawn from two language groups: 53 children had been 
enrolled in an English-immersion school program since the age of five years, and 51 
children had been enrolled in a traditional monolingual French-speaking school program; 
two children were “removed from the second group due to outlier performance on the 
[Attentional Network Task]” (Nicolay 600). The study assessed attentional performance 
of the children as well. The aim of the study was to “explore whether immersion 
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education, a bilingual context involving less extended and less intensive exposure to a 
second language than early bilingualism, might also confer some cognitive benefits” 
(Nicolay 603). While this study focuses specifically on the direct evaluation of attentional 
and executive skills rather than measuring cognitive abilities indirectly through state 
standardized core subject testing, it is pertinent to the current study because it seeks to 
measure cognitive benefits of early foreign language immersion education. Over the 
course of the study, Nicolay found: 
The immersion group performed better (more 
specifically, faster) than the monolingual group on tasks 
assessing alerting [which allows the children in the 
immersion group to react more quickly to environmental 
demands], auditory selective attention [which is necessary 
for the children in the immersion group to massively and 
selectively focus their auditory attention on second 
language auditory messages, spoken in a language they do 
not yet understand very well, to be able to process those 
messages as deeply as possible], divided attention [which is 
necessary for the children in the immersion group to 
distribute their attentional resources, for example, between 
what the teacher is explaining orally and what she is 
showing to help them better understand the second 
language messages without translation], and mental 
flexibility [which allows bilingual children to switch 
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between the two languages], but not on tasks assessing 
response inhibition (603-605).  
No difference was found between the immersion group and the non-immersion 
group on the “interference inhibition task” (Nicolay 603). These results were expected 
because “early highly proficient bilinguals have to continuously exercise attentional 
control over their two languages to assure fluency in speech production in the relevant 
language while actively inhibiting the undesired and interfering language” (Nicolay 604). 
In addition, “they need to be able to switch flexibly from one language to the other one if 
the communication situation demands it,” which suggests a “bi-directional influence 
between language and executive functioning: the frontal cortex is involved in shaping 
language, and in the opposite direction, the development of the frontal cortex can benefit 
from language experiences such as those involved in the development and exercise of 
bilingualism” (Nicolay 604). Finally, “children in the immersion group seem to have 
developed more efficient attentional and executive skills than in the monolingual 
children” (Nicolay 604).  
Another study, which focused on an elementary school in Gulfport, Mississippi, 
evaluated student achievement on the Mississippi Curriculum Test [MCT] (Semmes 92). 
At this elementary school, students in the treatment group received thirty minutes of 
Spanish classes three days a week (Semmes 27). Students from the second, third, and 
fourth grade levels who had received the treatment were compared to control students 
from another school. Although this study differs from previously mentioned studies 
because it is not a foreign language immersion program, it also found that “both the 
second-grade students’ performance and the third-grade students’ performance on the 
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MCT show that foreign language study in elementary students has a positive, or, at the 
very least, a non-detrimental effect on their academic achievement” (Semmes 95).  
The implications of these studies may mean that school districts who are able to 
provide an option for early foreign language education will have an advantage over 
schools who do not provide a foreign language option in state-mandated testing; 
specifically, that schools with emphasis on foreign language curricula may score higher 
on state-mandated testing due to the benefits correlated with foreign language education. 
This is due in part to the beneficial effect of foreign language education on other core 
subjects. This benefit has been found in classes that are immersed in the foreign language 
for the elementary years, like they were in this study, and in classes that are exposed to 
foreign languages for less time (i.e. 30 minutes a day). As noted by Semmes, introduction 
to foreign language education with triweekly instruction for 30 minutes a day in 
elementary school “is an innovative attempt at establishing a low-cost foreign language 
program that extends from Kindergarten through the twelfth grade” (28). This is 
important for smaller school districts who may not be able to garner enough interest for a 
full immersion class, or for school districts affected by poverty who do not have access to 
the funds necessary to train and employ full time foreign language educators. It also 
shows that “immersion students are not disadvantaged in English in the medium to long 
term” (Turnbull 24). Overall, foreign language “immersion does not have a negative 
impact on students’ literacy and mathematics skills in English” (Turnbull 24). 
Some factors that may have affected the present study are the smaller class sizes 
found in the Spanish Immersion program versus the larger number of students who are 
not enrolled in the Spanish Immersion classes. There may be some difference in a 
39 
	
statistical analysis that is conducted on equal numbers of immersion and non-immersion 
students. Another factor that may affect the analysis is the inclusion of special education 
classes. Since these students may not be enrolled in the Spanish Immersion classes due to 
the screening performed by the kindergarten teachers, all of these students will be a part 
of the non-immersion group. In order to correct for this, it may be beneficial to perform 
the statistical analysis again, with the omission of students enrolled in special education 
classes. 
Some recommendations that may be given based on the results of this study are 
the implementation of some foreign language education during the early elementary 
years. If there is not enough interest in the program to fill an entire class of immersion 
students, it would still benefit the students, and by extension the school, to have a small 
amount of time dedicated to foreign language exposure daily. This would also work in a 
school that does not have the funds to hire and train bilingual teachers and administration. 
In this situation, one part time teacher could spend time with the class daily, teaching the 
basics of foreign language education in order to create a foundation for later foreign 
language acquisition. Finally, other schools could use the program at Bedford Heights as 
a model to create their own immersion programs, as it is shown that this program does 
indeed offer benefits in a variety of areas besides the fact that the students will come out 
of elementary school with some proficiency in a foreign language. 
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APPENDIX A 
Enrollment Paperwork 
 
Information Handout for Parents 
 
HEB	ISD	Schools	of	Choice	—	Spanish	Immersion	
General	Assumptions:	
HEB	ISD	will	provide	a	fair	and	open	process	for	enrolling	students	in	Schools	of	Choice	programs	
and	follow	Board	Policy	FDA	(LOCAL)	and	FBD	(LOCAL).	
The	administration	of	the	lottery	and	admissions	procedures	is	the	responsibility	of	District	
Administration.	
District	Administration	will	publish	the	timeline	and	admissions	procedure	each	year.	
The	number	of	students	admitted	each	year	is	determined	by	District	Administrafion	based	on	
Bade	level	and	program	capacity.	
In	the	event	the	number	of	eligible	applicants	exceeds	the	number	of	available	seats	a	random	
selection	lottery	will	be	used.	
Application	Process:	
• Parents	may	apply	for	participation	in	the	lottery	at	one	campus	or	at	all	the	campuses	who	
house	a	Spanish	Immersion	program.	
• Any	 HEB	 ISD	 resident	 or	 inter	 district	 transfer	 applicant	 scheduled	 to	 enter	 Grade	 1	 the	
following	school	year	may	participate	in	the	Immersion	Lottery.	
• Admission	 for	 grades	 2—6	 is	 determined	 by	 previous	 participation	 in	 a	 dual	 language	 or	
similar	program,	available	space	in	the	grade	level	requested	and	by	a	district	administered	
IDEA	language	proficiency	test.	
• Approximately	26	Grade	1	seats	are	available	at	each	SI	campuses	each	year.	
• To	 qualify	 for	 the	 lottery,	 families	 must	 complete	 and	 submit	 an	 application	 before	 the	
annual	application	deadline.	
• On	March	1	of	each	year,	all	Wait	Lists	are	cleared	pending	the	new	Lottery.	
• Any	 application	 received	 after	 the	 'fransfer	 Window	 closes	 will	 be	 considered	 late	 and	
reviewed	 after	 Returning	 and	 New	 Student	 Registrations	 or	 as	 applications	 are	 received	
during	the	fall	
semester.	
• Students	 accepted	 in	 the	 program	 must	 abide	 by	 all	 requirements	 of	 the	 program.	
Considerations:	
• Campuses	may	continue	to	accept	students	in	the	program	utilizing	current	Lottery	Wait	List	
applicants	if	space	becomes	available	during	the	fall	semester	for	first	grade	students.	
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• A	 student	 currently	 enrolled	 in	 a	 Spanish	 Immersion	 program	 who	 moves	 to	 another	
campus	in	the	district	or	moves	out	of	the	district,	may	continue	at	the	current	campus	as	
long	as	they	remain	in	the	Spanish	Immersion	program.	
• A	 student	 currently	 enrolled	 in	 a	 Spanish	 Immersion	 program	 who	 moves	 to	 another	 SI	
campus,	will	be	placed	in	the	program	based	on	availability	of	space	in	the	program.	Lottery	
Process:	
The	Schools	of	Choice	Lottery	does	not	guarantee	placement	in	the	program.	However,	it	
determines	the	rank	order	for	students	once	they	are	categorized	based	on	the	criteria	
established	by	the	District	and	communicated	through	the	Lottery	Procedures	document.	
If a student served through special education is selected to participate in a Schools of Choice 
program through the District lottery process, the Admission, Review & Dismissal Committee 
(ARDC) will meet to determine ifthe student's Individual Education Plan (IEP) could be 
implemented at the Schools ofChoice campus. If the ARDC determines the IEP cannot be 
implemented on the campus, the student is not otherwise qualified to participate in the Schools 
of Choice program.	
The District does not discriminate on the basis of gender, race, creed, ethnicity, religion or 
disabling condition in providing educational services.	
Order of Lottery	
• Schools of Choice program siblings o Home campus siblings enrolled in the 
same Schools of Choice program o Transfer siblings enrolled in the same 
Schools of Choice program	
• Home campus students (includes Intradistrict & Interdistrict applicants who've 
been granted a transfer from previous year)	
• Intradistrict transfer students o Employee student o Non-employee student	
• Interdistrict transfer students o Employee student o Non-employee student	
Considerations:	
• For families of multiples (i.e. t%ins, triplets, etc.) one Lottery number völl be 
assigned per family. If the last number drawn belongs to a family of multiples, 
the parent will be given the choice to assume the last spot with one child and 
place the remaining sibling(s) on a waiting list, or place all children on another 
available campus.	
Notification aner lottery:	
• Families of students admitted to a Schools of Choice program are notified and 
must accept by a predetermined date.	
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Application to Enroll Student in Spanish Immersion Program 
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Letter to Kindergarten Teachers about Screening 
 
January 15, 2015 
 
To: Kindergarten Teachers 
 
From: Bettye Edgington,  
 World Languages Coordinator 
 
Re: Screening for Spanish Immersion Applicants 
 
Attached is a list of your students who have applied for the Spanish Immersion program 
next year.   Also attached is the screening checklist based on your observation of certain 
behaviors which influence success in the Spanish Immersion class. 
 
We do not screen to find students with a high aptitude or students who behave well.  We 
are looking for students with serious language delays and a severe inability to focus on 
tasks.  Please carefully consider the checklist for the students on your list and complete 
the form accordingly.  You might remember that almost 100% of the content instruction 
is given in Spanish in the first grade.  Any documentation or more specific 
information you want to add on the form would be appreciated.  We want our 
Spanish Immersion students to have the best chance for success.   
 
Here are some things to consider when observing your student(s).   
 
Spanish Immersion is for students who: 
• have English as their first language. 
• “catch on” to skills easily 
• can read well 
• can write ideas in a journal 
• have a good understanding of the English language and how it works 
• are motivated learners 
• complete tasks in an appropriate amount of time 
• are confident and ready to take risks 
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Spanish Immersion might not be a good fit for students who: 
• struggle to learn new skills 
• are not reading 
• struggle to write in a journal 
• do not have an understanding of the spoken and written word 
• have difficulty completing tasks in a given amount of time 
• are afraid of new situations and struggle with self-confidence 
 
PLEASE NOTE that you are not making the decision alone.  There will be signatures 
and names at the bottom of the form of the campus committee that is deciding how to fill 
out the kinder screening form.   
Please return your screening form(s) and checklist to your principal and then 
send copies of those documents through school mail to Bettye Edgington, World 
Languages Coordinator, by Friday, March 20, 2015.  If you need more information, 
please contact Bettye Edgington at 817-399-2072 or BettyeEdgington@hebisd.edu. 
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Student Screening Document (filled out by kindergarten teacher) 
 
Student: Birthdate:
Teacher: 			Campus: Date:
	
Student	scored	at	Benchmark	on	DIBELS	on	the	Reading	3-D	Inventory
Student	scored	at	Level	C	on	Text	Reading	Comprehension	on	the	Reading	3-D	Inventory
Student	has	demonstrated	mastery	of	TEKS	with	a	report	card	rating	of	2.5+	on	Language	Arts/Reading
If	any	of	the	above	boxes	are	not	checked,	please	provide	more	information	about	child's	reading	ability
(Use	back	if	necessary)
Language	Aptitude	Inventory	(Check	the	characteristics	that	are	UNEXPECTED	for	a	KINDERGARTEN	student)
I.		Phonological	Awareness	Skills III.		Characteristics	Inhibiting	Successful	Learning
Student	has	difficulty	…. Student	has	difficulty	….
	recognizing	or	reproducing	rhyming	words 	staying	on	task,	completing	work,	or	following	
	isolating	sounds	in	beginning,	final,	and/ 	through	on	assignments,	especially	when
	or	medial	position 	working	independently
	segmenting	individual	sounds	in	words 	following	directions	(oral	or	written)
	learning	or	recalling	names	of	letters 	lack	of	adequate	problem-solving	strategies
	learning	or	recalling	sounds	of	letters 	moving	forward	when	frustrated
	poor	or	less	than	satisfactory	peer	interactions
	
Student	when	listening	has	difficulty	…. 	
	understanding	verbal	directions
	explaining	major	facts	in	stories	read	to
	him/her 						Total	checks	(Sections	I,	II)
Student	when	speaking	has	difficulty	…. 						(Must	be	5	or	fewer	for	SI	referral)
	acquiring	new	vocabulary
	finding	the	right	word 						Total	checks	(Section	III)
	speaking	grammatically-correct	sentences 						(Must	be	2	or	fewer	for	SI	referral)
explaning	ideas	or	elaborating	on	thoughts
Please	list	any	other	characteristics	regarding	this	student	that	would	be	helpful	to	us:
																				Student	recommended	 							Student		not	recommended	
	 	
Signatures	of	Campus	Screening	Team: Date	of	Campus	Screening	Meeting:
																			Administrator 																							Teacher 																											Teacher
																						Counselor 																									Other 																													Other
	 Extension	2072,	Edgington March	2015
Please	return	completed	form	to	the	World	Languages	Coordinator	at	the	HEB	Administration	Building.
Spanish	Immersion	Program
Kindergarten	Screening
II.		Oral	Language
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APPENDIX B  
Code and Calculations 
 
R Code with Instructions 
##First, we need to import the Excel file into R. 
#Set the working directory as whatever folder holds the data.  Here, I have it in a folder 
on my flashdrive. 
setwd("D:\\Thesis") 
 
#Download the package needed to import the Excel file. Then, tell R you're using that 
package. 
install.packages("XLConnect") 
library(XLConnect) 
 
#Tell R to import the entire Excel file. 
wb <- loadWorkbook("'15-'16 STAAR Scores -- MRM edit.xlsx", create = TRUE)  
 
#Create a separate variable for each grade since they're on different worksheets. 
third.grade = readWorksheet(wb,sheet="3rd") 
fourth.grade = readWorksheet(wb,sheet="4th") 
fifth.grade = readWorksheet(wb,sheet="5th") 
 
 
##Now, we have to get the descriptive statistics from the data. The na.rm argument tells 
R to exclude anyone missing a score. 
#Get the mean and standard deviation on each test for each grade. 
mean(third.grade$X..Corr...R,na.rm=TRUE) 
sd(third.grade$X..Corr...R,na.rm=TRUE) 
mean(fourth.grade$X..Corr...R,na.rm=TRUE) 
sd(fourth.grade$X..Corr...R,na.rm=TRUE) 
mean(fifth.grade$X..Corr...R,na.rm=TRUE) 
sd(fifth.grade$X..Corr...R,na.rm=TRUE) 
 
mean(third.grade$X..Corr...M,na.rm=TRUE) 
sd(third.grade$X..Corr...M,na.rm=TRUE) 
mean(fourth.grade$X..Corr...M,na.rm=TRUE) 
sd(fourth.grade$X..Corr...M,na.rm=TRUE) 
mean(fifth.grade$X..Corr...M,na.rm=TRUE) 
sd(fifth.grade$X..Corr...M,na.rm=TRUE) 
 
 
##The next set of code gets descriptive statistics for each immersion group. 
#Stack the variables on top of each other, putting all of the scores in a single table. 
scores = rbind(third.grade,fourth.grade,fifth.grade) 
attach(scores) 
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#Get the mean and standard deviation on each test for each immersion group. 
mean(subset(X..Corr...R,Immersion=="Yes"),na.rm=TRUE) 
sd(subset(X..Corr...R,Immersion=="Yes"),na.rm=TRUE) 
mean(subset(X..Corr...R,Immersion=="No"),na.rm=TRUE) 
sd(subset(X..Corr...R,Immersion=="No"),na.rm=TRUE) 
 
mean(subset(X..Corr...M,Immersion=="Yes"),na.rm=TRUE) 
sd(subset(X..Corr...M,Immersion=="Yes"),na.rm=TRUE) 
mean(subset(X..Corr...M,Immersion=="No"),na.rm=TRUE) 
sd(subset(X..Corr...M,Immersion=="No"),na.rm=TRUE) 
 
#Finally, get the mean and standard deviation on each test for each immersion 
group/grade combination. 
mean(subset(X..Corr...R,Immersion=="Yes" & Grade=="3"),na.rm=TRUE) 
sd(subset(X..Corr...R,Immersion=="Yes" & Grade==3),na.rm=TRUE) 
mean(subset(X..Corr...R,Immersion=="No" & Grade==3),na.rm=TRUE) 
sd(subset(X..Corr...R,Immersion=="No" & Grade==3),na.rm=TRUE) 
 
mean(subset(X..Corr...M,Immersion=="Yes" & Grade==3),na.rm=TRUE) 
sd(subset(X..Corr...M,Immersion=="Yes" & Grade==3),na.rm=TRUE) 
mean(subset(X..Corr...M,Immersion=="No" & Grade==3),na.rm=TRUE) 
sd(subset(X..Corr...M,Immersion=="No" & Grade==3),na.rm=TRUE) 
 
mean(subset(X..Corr...R,Immersion=="Yes" & Grade==4),na.rm=TRUE) 
sd(subset(X..Corr...R,Immersion=="Yes" & Grade==4),na.rm=TRUE) 
mean(subset(X..Corr...R,Immersion=="No" & Grade==4),na.rm=TRUE) 
sd(subset(X..Corr...R,Immersion=="No" & Grade==4),na.rm=TRUE) 
 
mean(subset(X..Corr...M,Immersion=="Yes" & Grade==4),na.rm=TRUE) 
sd(subset(X..Corr...M,Immersion=="Yes" & Grade==4),na.rm=TRUE) 
mean(subset(X..Corr...M,Immersion=="No" & Grade==4),na.rm=TRUE) 
sd(subset(X..Corr...M,Immersion=="No" & Grade==4),na.rm=TRUE) 
 
mean(subset(X..Corr...R,Immersion=="Yes" & Grade==5),na.rm=TRUE) 
sd(subset(X..Corr...R,Immersion=="Yes" & Grade==5),na.rm=TRUE) 
mean(subset(X..Corr...R,Immersion=="No" & Grade==5),na.rm=TRUE) 
sd(subset(X..Corr...R,Immersion=="No" & Grade==5),na.rm=TRUE) 
 
mean(subset(X..Corr...M,Immersion=="Yes" & Grade==5),na.rm=TRUE) 
sd(subset(X..Corr...M,Immersion=="Yes" & Grade==5),na.rm=TRUE) 
mean(subset(X..Corr...M,Immersion=="No" & Grade==5),na.rm=TRUE) 
sd(subset(X..Corr...M,Immersion=="No" & Grade==5),na.rm=TRUE) 
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##With the descriptives now all accounted for, it's time to run inferential tests.  This part 
has two ANOVAs followed by a bunch of post-hoc tests.  
#Run a factorial ANOVA for the reading tests and then for the math tests, using the grade 
and the immersion as the two factors. 
summary(aov(X..Corr...R~Grade*Immersion)) 
summary(aov(X..Corr...M~Grade*Immersion)) 
 
#Use Tukey's HSD to figure out where the differences are if the ANOVA tells you that 
differences exist. 
#For each pair, the mean of the second level is subtracted from the mean of the first. 
TukeyHSD(aov(X..Corr...R~Immersion)) 
TukeyHSD(aov(X..Corr...M~Immersion)) 
TukeyHSD(aov(X..Corr...R~as.factor(Grade))) 
TukeyHSD(aov(X..Corr...M~as.factor(Grade))) 
 
#If the interaction is significant, we can look at the simple effects of immersion for each 
grade 
TukeyHSD(aov(third.grade$X..Corr...R~third.grade$Immersion)) 
TukeyHSD(aov(third.grade$X..Corr...M~third.grade$Immersion)) 
TukeyHSD(aov(fourth.grade$X..Corr...R~fourth.grade$Immersion)) 
TukeyHSD(aov(fourth.grade$X..Corr...M~fourth.grade$Immersion)) 
TukeyHSD(aov(fifth.grade$X..Corr...R~fifth.grade$Immersion)) 
TukeyHSD(aov(fifth.grade$X..Corr...M~fifth.grade$Immersion)) 
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R Code with Calculations 
> setwd("D:\\Thesis") 
> install.packages("XLConnect") 
 
Installing package into ‘C:/Users/katybeth/Documents/R/win-library/3.3’ 
(as ‘lib’ is unspecified) 
--- Please select a CRAN mirror for use in this session --- 
trying URL 'https://cloud.r-project.org/bin/windows/contrib/3.3/XLConnect_0.2-12.zip' 
Content type 'application/zip' length 5672621 bytes (5.4 MB) 
downloaded 5.4 MB 
package ‘XLConnect’ successfully unpacked and MD5 sums checked 
The downloaded binary packages are in 
        C:\Users\katybeth\AppData\Local\Temp\RtmpULtAuT\downloaded_packages 
 
> library(XLConnect) 
Loading required package: XLConnectJars 
XLConnect 0.2-12 by Mirai Solutions GmbH [aut], 
  Martin Studer [cre], 
  The Apache Software Foundation [ctb, cph] (Apache POI, Apache Commons 
    Codec), 
  Stephen Colebourne [ctb, cph] (Joda-Time Java library), 
  Graph Builder [ctb, cph] (Curvesapi Java library) 
http://www.mirai-solutions.com , 
http://miraisolutions.wordpress.com 
 
> wb <- loadWorkbook("'15-'16 STAAR Scores -- MRM edit.xlsx", create = TRUE)  
 
> third.grade = readWorksheet(wb,sheet="3rd") 
> fourth.grade = readWorksheet(wb,sheet="4th") 
> fifth.grade = readWorksheet(wb,sheet="5th") 
 
  
> mean(third.grade$X..Corr...R,na.rm=TRUE) 
[1] 72.42017 
> sd(third.grade$X..Corr...R,na.rm=TRUE) 
[1] 21.35594 
 
> mean(fourth.grade$X..Corr...R,na.rm=TRUE) 
[1] 77.42963 
> sd(fourth.grade$X..Corr...R,na.rm=TRUE) 
[1] 13.95918 
 
> mean(fifth.grade$X..Corr...R,na.rm=TRUE) 
[1] 78.31548 
> sd(fifth.grade$X..Corr...R,na.rm=TRUE) 
[1] 14.91578 
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> mean(third.grade$X..Corr...M,na.rm=TRUE) 
[1] 76.29661 
> sd(third.grade$X..Corr...M,na.rm=TRUE) 
[1] 19.84354 
 
> mean(fourth.grade$X..Corr...M,na.rm=TRUE) 
[1] 73.57463 
> sd(fourth.grade$X..Corr...M,na.rm=TRUE) 
[1] 15.82915 
 
> mean(fifth.grade$X..Corr...M,na.rm=TRUE) 
[1] 73.79762 
> sd(fifth.grade$X..Corr...M,na.rm=TRUE) 
[1] 15.03152 
 
> scores = rbind(third.grade,fourth.grade,fifth.grade) 
> attach(scores) 
 
> mean(subset(X..Corr...R,Immersion=="Yes"),na.rm=TRUE) 
[1] 83.94845 
> sd(subset(X..Corr...R,Immersion=="Yes"),na.rm=TRUE) 
[1] 11.39844 
> mean(subset(X..Corr...R,Immersion=="No"),na.rm=TRUE) 
[1] 72.64108 
> sd(subset(X..Corr...R,Immersion=="No"),na.rm=TRUE) 
[1] 18.18026 
 
> mean(subset(X..Corr...M,Immersion=="Yes"),na.rm=TRUE) 
[1] 80.27083 
> sd(subset(X..Corr...M,Immersion=="Yes"),na.rm=TRUE) 
[1] 14.25148 
> mean(subset(X..Corr...M,Immersion=="No"),na.rm=TRUE) 
[1] 72.3125 
> sd(subset(X..Corr...M,Immersion=="No"),na.rm=TRUE) 
[1] 17.71999 
  
> mean(subset(X..Corr...R,Immersion=="Yes" & Grade=="3"),na.rm=TRUE) 
[1] 85.35294 
> sd(subset(X..Corr...R,Immersion=="Yes" & Grade==3),na.rm=TRUE) 
[1] 13.64903 
> mean(subset(X..Corr...R,Immersion=="No" & Grade==3),na.rm=TRUE) 
[1] 67.24706 
> sd(subset(X..Corr...R,Immersion=="No" & Grade==3),na.rm=TRUE) 
[1] 21.74194 
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> mean(subset(X..Corr...M,Immersion=="Yes" & Grade==3),na.rm=TRUE) 
[1] 82.75758 
> sd(subset(X..Corr...M,Immersion=="Yes" & Grade==3),na.rm=TRUE) 
[1] 14.73735 
> mean(subset(X..Corr...M,Immersion=="No" & Grade==3),na.rm=TRUE) 
[1] 73.78824 
> sd(subset(X..Corr...M,Immersion=="No" & Grade==3),na.rm=TRUE) 
[1] 21.04649 
  
> mean(subset(X..Corr...R,Immersion=="Yes" & Grade==4),na.rm=TRUE) 
[1] 82.91304 
> sd(subset(X..Corr...R,Immersion=="Yes" & Grade==4),na.rm=TRUE) 
[1] 10.11671 
> mean(subset(X..Corr...R,Immersion=="No" & Grade==4),na.rm=TRUE) 
[1] 74.59551 
> sd(subset(X..Corr...R,Immersion=="No" & Grade==4),na.rm=TRUE) 
[1] 14.85056 
  
> mean(subset(X..Corr...M,Immersion=="Yes" & Grade==4),na.rm=TRUE) 
[1] 77.93478 
> sd(subset(X..Corr...M,Immersion=="Yes" & Grade==4),na.rm=TRUE) 
[1] 15.2991 
> mean(subset(X..Corr...M,Immersion=="No" & Grade==4),na.rm=TRUE) 
[1] 71.29545 
> sd(subset(X..Corr...M,Immersion=="No" & Grade==4),na.rm=TRUE) 
[1] 15.70574 
 
> mean(subset(X..Corr...R,Immersion=="Yes" & Grade==5),na.rm=TRUE) 
[1] 83.94118 
> sd(subset(X..Corr...R,Immersion=="Yes" & Grade==5),na.rm=TRUE) 
[1] 10.00919 
> mean(subset(X..Corr...R,Immersion=="No" & Grade==5),na.rm=TRUE) 
[1] 76.88806 
> sd(subset(X..Corr...R,Immersion=="No" & Grade==5),na.rm=TRUE) 
[1] 15.66138 
 
> mean(subset(X..Corr...M,Immersion=="Yes" & Grade==5),na.rm=TRUE) 
[1] 81.76471 
> sd(subset(X..Corr...M,Immersion=="Yes" & Grade==5),na.rm=TRUE) 
[1] 9.079712 
> mean(subset(X..Corr...M,Immersion=="No" & Grade==5),na.rm=TRUE) 
[1] 71.77612 
> sd(subset(X..Corr...M,Immersion=="No" & Grade==5),na.rm=TRUE) 
[1] 15.60965 
 
xiv 
	
> summary(aov(X..Corr...R~Grade*Immersion)) 
                 Df Sum Sq Mean Sq F value  Pr(>F)     
Grade             1   1906    1906   7.229 0.00753 **  
Immersion         1   9369    9369  35.525 6.4e-09 *** 
Grade:Immersion   1   1280    1280   4.854 0.02827 *   
Residuals       334  88086     264                     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
17 observations deleted due to missingness 
 
 
 
> summary(aov(X..Corr...M~Grade*Immersion)) 
                 Df Sum Sq Mean Sq F value   Pr(>F)     
Grade             1    362     362   1.277 0.259301     
Immersion         1   4221    4221  14.893 0.000137 *** 
Grade:Immersion   1      1       1   0.002 0.964204     
Residuals       332  94100     283                      
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
19 observations deleted due to missingness 
 
 
 
 
> TukeyHSD(aov(X..Corr...R~Immersion)) 
  Tukey multiple comparisons of means 
    95% family-wise confidence level 
 
Fit: aov(formula = X..Corr...R ~ Immersion) 
 
$Immersion 
           diff      lwr      upr p adj 
Yes-No 11.30737 7.397831 15.21692     0 
 
 
> TukeyHSD(aov(X..Corr...M~Immersion)) 
  Tukey multiple comparisons of means 
    95% family-wise confidence level 
 
Fit: aov(formula = X..Corr...M ~ Immersion) 
 
$Immersion 
           diff     lwr      upr     p adj 
Yes-No 7.958333 3.96598 11.95069 0.0001069 
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> TukeyHSD(aov(X..Corr...R~as.factor(Grade))) 
  Tukey multiple comparisons of means 
    95% family-wise confidence level 
 
Fit: aov(formula = X..Corr...R ~ as.factor(Grade)) 
 
$`as.factor(Grade)` 
         diff         lwr       upr     p adj 
4-3 5.0094616 -0.06368854 10.082612 0.0538071 
5-3 5.8953081  0.14572822 11.644888 0.0430020 
5-4 0.8858466 -4.72097518  6.492668 0.9265997 
 
 
> TukeyHSD(aov(X..Corr...M~as.factor(Grade))) 
  Tukey multiple comparisons of means 
    95% family-wise confidence level 
 
Fit: aov(formula = X..Corr...M ~ as.factor(Grade)) 
 
$`as.factor(Grade)` 
          diff       lwr      upr     p adj 
4-3 -2.7219833 -7.824431 2.380465 0.4212527 
5-3 -2.4989911 -8.268871 3.270889 0.5649731 
5-4  0.2229922 -5.401819 5.847803 0.9952091 
 
 
 > TukeyHSD(aov(third.grade$X..Corr...R~third.grade$Immersion)) 
  Tukey multiple comparisons of means 
    95% family-wise confidence level 
 
Fit: aov(formula = third.grade$X..Corr...R ~ third.grade$Immersion) 
 
$`third.grade$Immersion` 
           diff      lwr      upr    p adj 
Yes-No 18.10588 10.14995 26.06181 1.57e-05 
 
 
> TukeyHSD(aov(third.grade$X..Corr...M~third.grade$Immersion)) 
  Tukey multiple comparisons of means 
    95% family-wise confidence level 
 
Fit: aov(formula = third.grade$X..Corr...M ~ third.grade$Immersion) 
 
$`third.grade$Immersion` 
          diff      lwr      upr     p adj 
Yes-No 8.96934 1.043342 16.89534 0.0269062 
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> TukeyHSD(aov(fourth.grade$X..Corr...R~fourth.grade$Immersion)) 
  Tukey multiple comparisons of means 
    95% family-wise confidence level 
 
Fit: aov(formula = fourth.grade$X..Corr...R ~ fourth.grade$Immersion) 
 
$`fourth.grade$Immersion` 
           diff      lwr      upr     p adj 
Yes-No 8.317538 3.491297 13.14378 0.0008639 
 
 
> TukeyHSD(aov(fourth.grade$X..Corr...M~fourth.grade$Immersion)) 
  Tukey multiple comparisons of means 
    95% family-wise confidence level 
 
Fit: aov(formula = fourth.grade$X..Corr...M ~ fourth.grade$Immersion) 
 
$`fourth.grade$Immersion` 
           diff      lwr      upr     p adj 
Yes-No 6.639328 1.036317 12.24234 0.0205729 
 
 
> TukeyHSD(aov(fifth.grade$X..Corr...R~fifth.grade$Immersion)) 
  Tukey multiple comparisons of means 
    95% family-wise confidence level 
 
Fit: aov(formula = fifth.grade$X..Corr...R ~ fifth.grade$Immersion) 
 
$`fifth.grade$Immersion` 
           diff        lwr      upr     p adj 
Yes-No 7.053117 -0.9044384 15.01067 0.0815893 
 
 
> TukeyHSD(aov(fifth.grade$X..Corr...M~fifth.grade$Immersion)) 
  Tukey multiple comparisons of means 
    95% family-wise confidence level 
 
Fit: aov(formula = fifth.grade$X..Corr...M ~ fifth.grade$Immersion) 
 
$`fifth.grade$Immersion` 
           diff     lwr      upr    p adj 
Yes-No 9.988586 2.11888 17.85829 0.013499 
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International Review Board Exemption 
 
IRB Exemption Form with Signatures 
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IRB Exemption Approval 
 
irb@olemiss.edu 
 
Mar 21 
 
 
 to me, MERVIN, rebekah 
  
Ms. Duda:  
  
This is to inform you that your application to conduct research with human participants, “Does foreign 
language education affect scores on standardized tests?" (Protocol #17x-198), has been approved as 
Exempt under 45 CFR 46.101(b)(#4). 
  
Please remember that all of The University of Mississippi’s human participant research activities, 
regardless of whether the research is subject to federal regulations, must be guided by the ethical 
principles in The Belmont Report: Ethical Principles and Guidelines for the Protection of Human 
Subjects of Research. 
  
It is especially important for you to keep these points in mind: 
  
•             You must protect the rights and welfare of human research participants. 
  
•             Any changes to your approved protocol must be reviewed and approved before initiating 
those changes. 
  
•             You must report promptly to the IRB any injuries or other unanticipated problems involving 
risks to participants or others. 
  
If you have any questions, please feel free to contact the IRB at irb@olemiss.edu. 
  
Jennifer Caldwell, PhD, CPIA, CIP 
Senior Research Compliance Specialist, Research Integrity and 
Compliance 
The University of Mississippi  
212 Barr 
P.O. Box 1848 
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University, MS 38677-1848 
U.S.A. 
+1-662-915-5006 
irb@olemiss.edu | www.olemiss.edu 
  
This message is the property of The University of Mississippi and is intended only for the use of Addressee(s)and may contain 
information that is PRIVILEGED, CONFIDENTIAL and/or EXEMPT FROM DISCLOSURE under University policy or applicable 
law. If you are not the intended recipient, you are hereby notified that any disclosure, copying, distribution, or use of the 
information contained herein is STRICTLY PROHIBITED. If you receive this communication in error, please destroy all copies of 
the message, whether in electronic or hardcopy format, as well as attachments and immediately contact the sender by replying 
to this e-mail. 
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APPENDIX D 
List of Scores 
 
Third Grade Scores 
 
Met Lvl - R % Corr - R Met Lvl - M % Corr - M Immersion 
Satis 75 Satis 61 No 
    No 
Adv 100 Adv 98 No 
Adv 92 Satis 83 Yes 
Adv 92 Adv 91 Yes 
Adv 90 Adv 96 No 
Satis 62 Satis 57 No 
Adv 85 Satis 85 No 
Unsat 38 Unsat 28 No 
Satis 80 Satis 80 No 
Satis 52 Unsat 35 No 
Satis 72 Satis 67 Yes 
    No 
Satis 57 Satis 78 No 
Unsat 48 Unsat 35 No 
Satis 57 Satis 80 No 
Satis 75 Adv 96 No 
Adv 95 Adv 91 No 
Satis 82 Adv 89 No 
Satis 65 Satis 83 No 
Adv 85 Satis 85 No 
Adv 88 Satis 87 No 
Unsat 22 Unsat 50 No 
Unsat 22 Unsat 26 No 
Adv 95 Adv 100 Yes 
Adv 100 Adv 91 Yes 
Satis 57 Satis 61 No 
Satis 78 Satis 85 No 
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Satis 80 Adv 89 No 
Adv 92 Adv 89 Yes 
Satis 65 Unsat 41 Yes 
Satis 72 Satis 87 No 
Satis 82 Adv 98 No 
Adv 85 Satis 76 No 
Unsat 40 Unsat 33 No 
Adv 95 Adv 93 Yes 
Adv 92 Satis 83 No 
Adv 90 Satis 76 No 
Adv 95 Satis 80 No 
Unsat 40 Unsat 43 No 
Adv 92 Adv 96 No 
Adv 90 Adv 96 Yes 
    No 
Satis 80 Adv 93 No 
Unsat 48 Unsat 39 No 
Adv 98 Adv 100 Yes 
Adv 100 Adv 100 Yes 
Adv 85 Satis 80 Yes 
Satis 82 Adv 96 No 
Satis 70 Satis 80 Yes 
Adv 90 Satis 70 No 
Satis 75 Adv 91 No 
Satis 78 Satis 70 No 
Adv 92 Adv 96 No 
Adv 85 Adv 98 No 
Satis 52   Yes 
Satis 75 Adv 93 No 
Adv 92 Adv 100 No 
Adv 92 Adv 91 No 
Satis 82 Satis 80 No 
Satis 75 Satis 78 No 
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Adv 90 Adv 91 Yes 
Adv 98 Satis 83 Yes 
Adv 90 Adv 96 Yes 
Adv 85 Adv 93 No 
Satis 55 Satis 83 No 
Satis 57 Satis 52 Yes 
Satis 57 Satis 85 No 
Satis 82 Satis 85 No 
Satis 75 Satis 67 No 
Satis 75 Adv 93 No 
Satis 52 Satis 80 No 
Satis 52 Satis 63 No 
Satis 82 Satis 87 No 
Adv 92 Adv 91 Yes 
Unsat 38 Unsat 30 No 
Satis 60 Satis 54 No 
Adv 95 Adv 91 No 
Satis 70 Satis 85 No 
    No 
Unsat 45 Satis 61 Yes 
Satis 65 Satis 67 No 
Adv 92 Satis 57 Yes 
Adv 92 Satis 78 Yes 
Unsat 40 Unsat 20 No 
Satis 57 Satis 63 No 
Adv 90 Adv 96 No 
Unsat 42 Unsat 30 No 
    No 
Adv 95 Adv 93 No 
Satis 60 Satis 78 No 
Satis 80 Satis 80 No 
Unsat 40 Satis 67 No 
Unsat 10 Unsat 39 No 
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Adv 85 Satis 76 Yes 
Adv 88 Adv 91 Yes 
Unsat 32 Satis 76 No 
Satis 75 Satis 80 Yes 
Unsat 40 Satis 63 No 
Adv 92 Satis 57 Yes 
Satis 75 Satis 80 No 
Satis 82 Satis 74 No 
Unsat 45 Unsat 41 No 
Adv 85 Satis 78 No 
Unsat 35 Unsat 50 No 
Unsat 22 Unsat 35 No 
Satis 70 Adv 96 No 
Unsat 48 Unsat 50 No 
Adv 92 Satis 85 Yes 
Satis 80 Satis 83 Yes 
    No 
Adv 88 Adv 89 Yes 
Adv 98 Adv 96 Yes 
Unsat 35 Satis 74 No 
Adv 85 Adv 89 Yes 
Unsat 35 Satis 74 No 
Satis 82 Adv 91 Yes 
Satis 80 Satis 83 No 
Adv 88 Adv 91 Yes 
Unsat 45 Satis 83 No 
Adv 98 Adv 98 No 
Adv 88 Satis 83 No 
Satis 55 Satis 78 No 
    No 
Adv 95 Satis 83 Yes 
Satis 62 Satis 85 No 
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Fourth Grade Scores 
 
Met Lvl - R % Corr - R Met Lvl - M % Corr - M Immersion 
Satis 57 Adv 83 No 
Satis 59 Satis 73 Yes 
Satis 68 Satis 60 No 
Adv 89 Satis 73 No 
Satis 57 Satis 77 No 
Unsat 52 Satis 58 No 
Satis 75 Adv 88 No 
Adv 86 Satis 60 No 
Satis 57 Satis 56 No 
Adv 89 Adv 90 Yes 
Satis 68 Satis 69 Yes 
Adv 89 Satis 62 Yes 
Adv 95 Adv 83 Yes 
Adv 89 Adv 88 No 
Satis 84 Satis 73 No 
Unsat 41 Unsat 38 No 
Unsat 41 Unsat 44 No 
Adv 89 Satis 81 Yes 
Satis 84 Satis 71 No 
Satis 82 Satis 69 No 
Satis 64 Unsat 48 No 
    No 
Adv 89 Adv 96 No 
Satis 77 Satis 65 No 
Adv 93 Adv 90 Yes 
Adv 89 Satis 75 Yes 
Adv 89 Satis 71 No 
Adv 100 Adv 98 Yes 
Adv 89 Adv 88 Yes 
Adv 89 Satis 81 Yes 
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Satis 70 Adv 83 No 
Satis 84 Satis 73 No 
Adv 86 Unsat 42 Yes 
Satis 75 Adv 88 No 
Satis 77 Satis 69 No 
Satis 73 Adv 83 Yes 
    No 
Satis 80 Satis 81 No 
Satis 84 Adv 94 No 
Adv 93 Adv 94 No 
Adv 91 Adv 96 Yes 
Adv 89 Satis 62 No 
Satis 61 Satis 75 Yes 
Adv 86 Adv 92 Yes 
Satis 77 Satis 65 No 
    No 
    No 
Satis 68 Satis 79 No 
Satis 61 Unsat 46 No 
Satis 77 Adv 83 No 
Adv 91 Adv 85 No 
Satis 64 Satis 79 No 
Satis 64 Satis 81 No 
Adv 91 Adv 96 No 
Adv 91 Adv 88 No 
Satis 82 Adv 88 No 
Satis 70 Unsat 42 No 
Unsat 50 Unsat 40 No 
Adv 89 Satis 79 No 
Satis 82 Satis 67 No 
Satis 80 Satis 73 Yes 
Satis 80 Adv 83 Yes 
Adv 89 Adv 90 No 
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Adv 91 Adv 83 No 
Satis 68 Satis 52 No 
Adv 91 Satis 65 Yes 
Satis 73 Satis 71 Yes 
Unsat 36   No 
Satis 84 Adv 92 No 
Adv 86 Satis 75 No 
Satis 77 Satis 79 No 
Satis 64 Satis 69 No 
Adv 89 Adv 98 No 
Satis 84 Satis 65 No 
Satis 82 Adv 85 Yes 
Satis 84 Satis 75 Yes 
Satis 82 Satis 81 No 
Satis 68 Satis 54 No 
Adv 86 Satis 50 No 
Unsat 50 Satis 56 No 
Adv 91 Satis 79 No 
Adv 89 Adv 92 Yes 
Satis 82 Satis 62 No 
Satis 75 Unsat 31 Yes 
Satis 64 Unsat 48 Yes 
Satis 80 Adv 94 Yes 
Satis 80 Satis 60 No 
    No 
Unsat 48 Satis 65 No 
Adv 89 Adv 88 Yes 
Adv 86 Adv 92 Yes 
Satis 80 Satis 62 Yes 
Adv 93 Adv 90 Yes 
Unsat 52 Satis 52 No 
Satis 75 Satis 77 Yes 
Satis 77 Satis 73 Yes 
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Adv 91 Adv 94 Yes 
Adv 86 Adv 88 Yes 
Adv 89 Adv 88 Yes 
Unsat 41 Satis 56 No 
Adv 95 Adv 96 Yes 
Satis 73 Adv 96 No 
Satis 84 Satis 73 No 
    No 
Satis 70 Satis 50 No 
Adv 86 Satis 79 No 
Adv 91 Adv 90 Yes 
Satis 64 Satis 71 Yes 
Adv 89 Adv 85 No 
Satis 82 Satis 77 No 
Satis 84 Satis 67 Yes 
Adv 95 Adv 88 Yes 
Satis 77 Adv 83 No 
Satis 80 Satis 58 No 
Satis 70 Satis 65 No 
Satis 80 Satis 69 No 
Adv 86 Satis 60 Yes 
Satis 64 Satis 67 No 
Satis 84 Satis 69 No 
Unsat 36 Unsat 38 No 
Satis 80 Adv 88 No 
Unsat 50 Unsat 29 No 
Satis 75 Satis 65 No 
Satis 70 Satis 79 No 
Satis 80 Satis 79 No 
Adv 93 Satis 77 No 
Adv 91 Adv 94 No 
Satis 82 Adv 85 Yes 
Satis 75 Satis 77 No 
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Adv 86 Satis 69 No 
    No 
Unsat 43 Satis 56 No 
Satis 70 Adv 85 No 
Satis 82 Satis 60 Yes 
Adv 91 Adv 96 No 
Adv 91 Adv 92 Yes 
Satis 61 Satis 50 Yes 
Satis 82 Satis 77 No 
Adv 86 Satis 69 No 
Satis 77 Satis 71 No 
Satis 73 Satis 79 Yes 
Satis 77 Satis 56 No 
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Fifth Grade Scores 
 
Met Lvl - R % Corr - R Met Lvl - M % Corr - M Immersion 
Satis 85 Satis 74 Yes 
Adv 87 Adv 94 No 
Satis 78 Satis 78 No 
Satis 83 Satis 62 No 
Adv 89 Satis 70 No 
Satis 83 Satis 84 Yes 
Adv 100 Adv 100 Yes 
Adv 91 Satis 62 No 
Adv 100 Adv 92 No 
Adv 87 Satis 80 Yes 
Adv 93 Satis 76 No 
Satis 83 Satis 76 No 
Satis 67 Adv 88 No 
Unsat 35 Unsat 25 No 
Satis 78 Satis 70 No 
Unsat 42.5 Unsat 35 No 
Satis 74 Satis 66 No 
Adv 93 Adv 86 No 
Adv 96 Adv 92 Yes 
Adv 96 Adv 98 No 
Unsat 46.5 Satis 58 No 
Satis 78 Satis 62 No 
Satis 70 Satis 72 No 
Unsat 33.5 Satis 54 No 
Satis 72 Satis 70 Yes 
Satis 85 Satis 78 No 
    No 
Satis 83 Satis 80 Yes 
Adv 89 Adv 88 No 
Satis 63 Satis 48 No 
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Satis 78 Satis 80 No 
Adv 96 Satis 70 No 
Satis 61 Satis 56 No 
Adv 89 Satis 78 No 
Satis 72 Satis 84 No 
Adv 91 Adv 100 No 
Adv 87 Adv 94 No 
Satis 60.5 Unsat 45 No 
Satis 62 Satis 53 No 
Satis 74 Adv 86 Yes 
Satis 83 Satis 82 No 
Satis 61 Satis 60 No 
Satis 64 Satis 52 No 
Satis 65 Satis 64 No 
Satis 80 Satis 64 No 
    No 
Satis 76 Satis 56 No 
Satis 67 Satis 76 No 
Satis 67 Satis 78 No 
Satis 72 Satis 76 No 
Adv 91 Adv 86 No 
Satis 63 Satis 66 No 
Adv 93 Adv 86 No 
Adv 89 Adv 86 Yes 
Satis 78 Satis 54 No 
Satis 67 Satis 80 No 
Satis 83 Satis 78 No 
Adv 93 Satis 82 No 
Satis 51 Satis 52 No 
Adv 87 Satis 84 No 
Adv 89 Adv 90 Yes 
Adv 91 Satis 72 No 
Adv 87 Satis 54 No 
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Satis 67 Satis 68 No 
Adv 96 Satis 72 No 
Adv 87 Adv 86 No 
Adv 87 Adv 94 No 
Adv 89 Satis 80 No 
Satis 72 Satis 50 No 
Adv 89 Adv 86 Yes 
Satis 72 Satis 78 Yes 
Adv 98 Adv 90 No 
Satis 72 Satis 74 No 
Satis 67 Satis 74 No 
Adv 89 Adv 94 No 
Adv 91 Adv 86 No 
Satis 70 Satis 82 No 
Satis 72 Satis 70 No 
Satis 83 Satis 82 Yes 
Adv 93 Satis 78 Yes 
Satis 78 Satis 70 Yes 
    No 
Adv 89 Satis 62 No 
Adv 93 Satis 76 No 
Unsat 42.5 Satis 51 No 
Satis 61 Satis 64 Yes 
Adv 93 Adv 90 Yes 
 
